Pressor response to microinjection of orexin/hypocretin into rostral ventrolateral medulla of awake rats.
Orexin A (or hypocretin 1)-immunoreactive neurons in the rat lateral hypothalamus project to several areas of the medulla oblongata that are closely associated with cardiovascular regulation. The present study was undertaken to further strengthen the hypothesis that orexin A accelerates cardiovascular response by activating sympathoexcitatory neurons in the rat rostral ventrolateral medulla (RVLM). First, immunohistochemical studies revealed the presence of orexin A-immunoreactive fibers in the RVLM. Double labeling the sections with orexin A- and tyrosine hydroxylase (TH)-antisera further showed that orexin A-immunoreactive fibers are in close proximity with TH-immunoreactive neurons, some of which may be barosensitive, bulbospinal neurons in the RVLM. Second, microinjection of orexin A (6.35, 12.7 and 38.1 microM) into the RVLM, which was verified later by histological examination, caused a significant increase of mean arterial pressure (MAP) and a moderate increase of heart rate (HR) in awake rats. L-glutamate (33.3 mM) injected into the same sites, caused a larger increase in MAP, but a decrease in HR; whereas, saline injection was without significant effect. Results from this study suggest that orexin A, which may be released from the nerve fibers originating from the neurons in the lateral hypothalamus, acting on RVLM neurons in the medulla, increases sympathetic outflow targeted to the heart and blood vessels in awake animals.